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(54) METHOD AND APPARATUS FOR DETECTING SUBSTRATE CHIPPING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly detect chipping of a substrate at high speed, :•: 
by projecting a detection light to an end part of the substrate, detecting the detection 
light reflected at the substrate and detecting the chipping of the substrate from the 
amount of the reflected light. 

SOLUTION: While a wafer W is rotated with a predetermined revolution number, a 
detection light is projected to an end part of the wafer W from a light projection part 3 1 : : 
set approximately on an extension line of the wafer W. The detection light is reflected 
and scattered at the end part of the wafer W, detected as a scattering light at 
photodetecting parts 32a, 32b, photoelectrically converted and sent to an operation 
control part 40 through buses 33a, 33b. Based on a predetermined signal intensity set 
beforehand, the presence/absence of chipping is detected by the operation control part 
40. Specifically, when the predetermined signal intensity is achieved, it is judged as the 
absence of chipping. When the predetermined signal intensity is not satisfied, it is 
judged as the presence of chipping. Accordingly, the chipping can be detected correctly 
at high speed without causing a break, etc., to the wafer W. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the substrate 

deficit detection approach and equipment. 

[0002] 

[Description of the Prior Art] Conventionally, in the manufacture process of a 
semiconductor device, substrates, such as a silicon wafer (henceforth a wafer), are used 
and various processings are performed. Although a wafer may be firmly fixed by 
mechanical technique, for example, a clamp, in such a process process, the deficit 
(henceforth a chipping) often arose on the wafer front face by the misalignment of a wafer 
and a clamp, dispersion of clamp reinforcement, etc. 

[0003] After such a chipping arose to the wafer, the crack arose from the chipping 
generating part by next thermal stress, mechanical stress, etc. by the process, for example, 
heat treatment, rotation, conveyance, etc., and there was a problem of keeping in breakage 
of a wafer very much further. 

[0004] Thus, when breakage of a wafer took place, in order to become contamination to 
other wafers and for restoration of about [ causing the fall of the yield ] and equipment to 
take time amount, decline in an equipment operating ratio was also caused. For this reason, 
the wafer which has a chipping beforehand needed to be sampled. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the existence of this 
detailed chipping is detected conventionally, the operator was inspecting by viewing. For 
this reason, since it was substantially impossible, performing distinction of a chipping 
correctly could not remove a wafer with a chipping beforehand, but it is not only needed 
for inspection time amount for a long time, but it had produced problems, such as wafer 
breakage. 

[0006] This invention is accomplished in view of the above troubles, and aims at offering 
the substrate deficit detection approach and equipment which can detect the existence of 
the chipping on a wafer front face at correctness and a high speed. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
this invention provided the following means. That is, this invention offers the substrate 
deficit detection approach characterized by having the process which floodlights detection 



light to a substrate edge, the process which receives the detection light reflected by the 
substrate, and the process which detects the deficit of a substrate based on the quantity of 
light of the detection light which received light. 

[0008] Moreover, this invention offers the substrate deficit detection equipment 
characterized by to have a means to support a substrate pivotable, the 1 st floodlighting 
section which floodlights the 1st detection light to a substrate edge, the 1st light sensing 
portion which receives the detection light reflected by the substrate, and a means detect the 
deficit of said substrate based on the quantity of light of the 1st detection light which 
received light. 

[0009] Since according to these configurations the reflected light from the substrate 
produced by detection light is received and the deficit of this substrate is detected based on 
this quantity of light that received light, exact and high-speed detection can be performed 
and the yield fall by substrate breakage and decline in an equipment operating ratio can be 
avoided. 

[0010] In the equipment of this invention, it has the 2nd floodlighting section which 
floodlights the 2nd detection light to a substrate edge, and the 2nd light sensing portion 
which receives the 2nd detection light Said the 2nd floodlighting section and said 2nd light 
sensing portion It is desirable to be prepared in the location whose light-receiving the 2nd 
detection light from said 2nd floodlighting section to said 2nd light sensing portion is 
interrupted in the substrate periphery section, and is attained in a substrate notch. 
[001 1] According to this configuration, since the 2nd floodlighting means and the 2nd 
light-receiving means were established further, notches, such as an orientation flat of a 
substrate and notching, can be detected and the mimaturization and the improvement in a 
throughput in equipment can be realized. 
[0012] 

[Embodiment of the Invention] The gestalt of suitable operation of the substrate deficit 
detection equipment concerning this invention is explained to a detail, referring to an 
accompanying drawing below. 

[0013] First, the substrate deficit detection equipment concerning this invention is 
explained with reference to drawing 1 . This substrate deficit detection equipment 10 
mainly consists of a substrate rotation unit 20 and a deficit detection unit 30. 
[0014] It is fixed on a mechanical component 21, the rotation driving shaft 22 installed in 
the mechanical component 21, and its rotation driving shaft 22, and the substrate rotation 
unit 20 consists of disc-like rotation installation bases 23 which are the support means 
which support a substrate in the level condition. Here, only the specified quantity can 
rotate the rotation installation base 23 with the power transmitted by the mechanical 
component 21 through the rotation driving shaft 22 while it is constituted free [ rise and 
fall ]. In addition, although the outer diameter of the rotation installation base 23 consists 
of them of Substrate W, for example, a wafer, small, it is desirable that it is the magnitude 
which can fully support Wafer W at the time of rotation. Moreover, rubber slab or an 
electrostatic adsorption pad etc. which is not illustrated is prepared in the top face of the 
rotation installation base 23, and it is constituted possible [ immobilization of Wafer W ] at 
the time of rotation. 

[0015] The deficit detection unit 30 is constituted by the 1st floodlighting section 31, 1st 
light sensing portion 32a and 32b, and operation control section 40. The floodlighting 



section 31 consists of LED (LightEmitting Diode), and the light sensing portion 32 consists 
of SPD (Silicon PhotoDiode). This 1st floodlighting section 31 is formed so that it may be 
preferably located on the abbreviation production of Wafer W, and it has composition 
which can floodlight detection light to the edge of Wafer W. Thus, since it has prepared so 
that it may be located on the abbreviation production of Wafer W, alignment of an optical 
axis etc. can be performed easily and exact detection can be performed. 
[0016] Moreover, the 1st two or more light sensing portions 32a and 32b are preferably 
formed in at least one location which can receive the reflected light or the scattered light 
from detection light floodlighted to the above-mentioned wafer W edge. 
[0017] Here, after becoming the scattered light from a wafer W end face, and light's being 
received by the 1st light sensing portion 32a and 32b and changing into an electrical signal 
the light injected from the 1 st floodlighting section 3 1 , it is sent to the operation control 
section 40 through Buses 33a and 33b. Predetermined processing is performed by each 
signal-processing means in this operation control section 40, and, as for the signal sent to 
the operation control section 40, the deficit of a wafer W edge, for example, the existence 
of a chipping, is detected. This signal processing is explained in full detail behind. And the 
operation control section 40 has controllable composition in predetermined actuation to the 
mechanical component 21, the conveyance means which is not illustrated according to the 
above-mentioned detection result. 

[0018] Next, chipping detection actuation of the equipment constituted as mentioned 
above is explained with reference to drawing 1 , drawing 2 (A), and drawing 2 (B). First, 
the wafer W in front of down stream processing is preferably conveyed above the rotation 
installation base 23 by the transport device which is not illustrated. Then, the rotation 
installation base 23 is raised, Wafer W is delivered on the rotation installation base 23 
from a conveyance means, and a conveyance means is evacuated. And Wafer W is fixed 
on the rotation installation base 23 with the rubber slab or the electrostatic adsorption pad 
which is not illustrated. And when the deficit detection unit 30 moves to a position to 
Wafer W, preparation of chipping detection is completed. 

[0019] Subsequently, the detection light 34 is floodlighted at the wafer W edge from the 
1 st floodlighting section 3 1 prepared so that it might be located on the abbreviation 
production of Wafer W, rotating Wafer W at a predetermined rotational frequency, as 
shown in drawing 2 (A). And when there is no chipping in Wafer W, this detection light 3 1 
is set at the wafer W edge, and is reflected or scattered about uniformly, and the 1st light 
sensing portion 32a and 32b receives it as the scattered lights 35a and 35b, respectively. 
Then, it is changed into an electrical signal and sent to the operation control section 40 
through Buses 33a and 33b. 

[0020] Here, the operation control section 40 judges the existence of a chipping based on 
the predetermined signal strength set up beforehand. For example, it judges with the 
operation control section 40 not having a chipping, if the signal strength in each light 
sensing portion has reached predetermined signal strength in order to show abbreviation 
constant value when it is the part which does not have a chipping in Wafer W like drawing 
2(A). 

[0021] However, as shown in drawing 2 (B), when a chipping is in Wafer W, 35c, 35d, 
35e, and the scattered light are further distributed by the chipping section 36 other than the 
scattered lights 35a and 35b. For this reason, in the 1st light sensing portion 32a, 



light-receiving reinforcement is detected weakly a part (35d+35e). In 1st light sensing 
portion 32b, light-receiving reinforcement is similarly detected weakly by distribution of 
the scattered light compared with the case where there is no chipping. Therefore, the 
operation control section 40 judges with a chipping occurring by detecting the light sensing 
portion which does not reach the predetermined signal strength set up beforehand. 
[0022] And the wafer W with which the chipping was judged to be owner ** is taken out 
like by the transport device which cannot shift to degree process and which is not 
illustrated to another cassette etc., or marking with a chipping etc. is made in the operation 
control section 40. Thus, since the chipping existence of Wafer W is detectable before 
processing, wafer breakage etc. can be prevented beforehand. Therefore, it becomes 
possible to prevent the decline in an equipment operating ratio by sudden halt of 
equipment caused by wafer breakage, and the fall of the yield by contamination. 
[0023] In addition, although the existence of the chipping of Wafer W was judged because 
the above-mentioned operation control section 40 measures the signal strength and 
detection signal strength in each light sensing portion set up beforehand, this invention is 
not limited to the starting operation gestalt. For example, it cannot be overemphasized that 
it is possible to judge the existence of a chipping also by detecting the change of state of 
the scattered light under detection actuation, i.e., a change of a signal on the strength. By 
doing in this way, it becomes unnecessary to set up predetermined signal strength 
beforehand, and improvement in the speed of the further processing can be attained. 
[0024] Next, the 2nd operation gestalt of the substrate deficit detection equipment 
concerning this invention is explained to a detail with reference to drawling 3 (A) and 
drawing 3 (B). 

[0025] In the 2nd operation gestalt, the above-mentioned substrate deficit detection 
equipment 10 is further equipped with the substrate notch detection unit 50 which detects 
existence, such as the notch 54 of Wafer W, for example, an orientation flat, and notching. 
[0026] This substrate notch detection unit 50 consists of the 2nd floodlighting section 51 
and the 2nd light sensing portion 52. Here, the 2nd floodlighting section and 2nd light 
sensing portion are prepared in the location whose light-receiving the 2nd detection light 
from the 2nd floodlighting section to the 2nd light sensing portion is interrupted in the 
substrate periphery section, and is attained in a substrate notch. That is, the optical path 53 
of the detection light of the 2nd floodlighting section 51 and the 2nd light sensing portion 
52 consists of a notch 54, for example, an orientation flat, or the notching section so that it 
can pass, so that the periphery section of Wafer W may cross. Therefore, while Wafer W 
rotates one time in a horizontal plane, the location of a notch 54 is detectable by detecting 
the light which was not interrupted by the periphery section of Wafer W. 
[0027] Next, chipping detection actuation of the equipment constituted as mentioned 
above is explained. First, rotating Wafer W at a predetermined rotational frequency, the 
detection light 55 is floodlighted from the 2nd floodlighting section 51, and the location of 
the notch 54 of Wafer W is detected. Next, the detection light 34 is floodlighted also from 
the 1 st floodlighting section 3 1 , and chipping detection is performed. 
[0028] Here, when there is no chipping, since it is reflected by the wafer periphery section 
as the scattered light 56, the detection light 55 from the 2nd floodlighting means 51 cannot 
be detected by the 2nd light sensing portion 52. However, as shown in drawing 3 (B), 
when a chipping is in Wafer W, for example, 35e of the scattered lights 35c, 35d, and 35e 



by the chipping may be detected by the 2nd light sensing portion 52. In such a case, the 

operation control section 40 can judge with those with a chipping. 

[0029] Thus, by forming the substrate notch detection unit 50 in substrate deficit detection 

equipment 10 further, the miniaturization of equipment can be attained and deficit 

detection of a high speed and an exact substrate can be performed more. 

[0030] In addition, this invention can deform variously, without being limited to the gestalt 

of the above-mentioned implementation. For example, although the gestalt of the 

above-mentioned implementation showed the case of the sheet processing which performs 

deficit detection equipment one wafer at a time, it cannot restrict to this and can apply also 

in batch processing which performs batch processing to two or more wafers. In this case, it 

is desirable to carry out in batch processing at the time of**** of a wafer etc. Moreover, a 

substrate is applicable if it is the substrate which produces deficits, such as not only a 

semi-conductor wafer but a glass substrate. 

[0031] 

[Effect of the Invention] As explained above, according to this invention, breakage of a 
substrate etc. does not arise but exact, the substrate deficit detection approach that a 
substrate deficit is detectable at a high speed, and equipment are offered. 
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